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ABSTRACT 
The present disclosure provides a display module , including 
a display panel and a bezel . The display panel includes a 
central display region , a peripheral display region , a bezel 
region , a first optical member at least partially arranged 
above the peripheral display region , and a second optical 
member at least partially arranged above the bezel region . A 
part of rays emitted from the peripheral display region is 
reflected by the first optical member toward the second 
optical member , and emits upward from the bezel region 
after being reflected again by the second optical member . 
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DISPLAY MODULE AND DISPLAY DEVICE surface structure is configured to scatter rays reflected by the 
HAVING A RAY - SCATTERING PRISM transflective layer and transmit the scattered rays to the 

BETWEEN A TRANSFLECTIVE LAYER AND second optical member . 
A REFLECTIVE MEMBER Further , the second optical member includes a reflective 

5 layer arranged at the bezel region ; a reflective surface of the 
CROSS - REFERENCE TO RELATED reflective layer faces the reflective surface of the transflec 

APPLICATION tive layer . 
Further , the reflective layer is a second curved - surface 

This application claims a priority of the Chinese patent structure with a middle portion projecting toward a direction 
application No . 201410265737 . 6 filed on Jun . 13 , 2014 , 10 away from the transflective layer ; the second curved - surface 
which is incorporated herein by reference in its entirety . structure is configured to scatter rays reflected by the reflec 

tive layer and transmit the scattered rays upward from the FIELD OF THE INVENTION bezel region . 
5 Further , the light guide structure further includes a scat The present disclosure relates to the field of display 15 tering layer arranged between the first optical member and technology , in particular to a display module and a display the second optical member ; the scattering layer is configured device . to scatter the rays reflected by the first optical member and 

DESCRIPTION OF THE PRIOR ART transmit the scattered rays to the second optical member , 
20 and / or configured to scatter the rays reflected by the second 

Along with the rapid development of liquid crystal dis - optical member and transmit the scattered rays upward from 
play ( LCD ) panel , LCD has gradually become a mainstream the bezel region . 
of display technologies due to its features such as being Further , the light guide structure further includes a trans 
ultrathin , light , free of radiation and stable in performance . missive body ; the first optical member , the second optical 
Currently , most of the LCDs available in the market are of 25 member and the scattering layer are arranged on the trans 
a backlight type , and each of them includes a liquid crystal missive body and fixed onto the bezel through the transmis 
display panel and a backlight module . The liquid crystal sive body . 
display panel is mounted and protected by a bezel of the Further , the scattering layer is composed of scattering 
backlight module . Along with the development and popu - particles distributed within the transmissive body . 
larization of the LCD , there is an increasing demand in the 30 Further , the transmissive body is fixed onto the bezel by 
market to narrow , and even eliminate , the bezel of the liquid means of an optical adhesive . 
crystal display panel . However , the bezel of the existing Further , the second optical member is arranged closer to 
liquid crystal display panel cannot be eliminated . Hence , the scattering layer than the first optical member . 
there is an urgent need to eliminate the bezel of the liquid One embodiment of the present disclosure provides a 
crystal display panel . 35 display module , including a display panel , a bezel , a trans 

missive body , a first optical member and a second optical 
SUMMARY OF THE INVENTION member ; wherein the display panel includes a central dis 

play region , a peripheral display region and a bezel region ; 
An object of the present disclosure is to provide a display the bezel is arranged along a periphery of the display panel 

module and a display device , so as to attenuate or eliminate 40 and covers the bezel region ; the transmissive body is 
a bezel . arranged on the bezel and extends along the bezel ; the first 

The technical solution provided in the present disclosure optical member is arranged on the transmissive body and at 
is as follows . least partially covers the peripheral display region ; the 

A display module includes a display panel and a bezel , the second optical member is arranged on the transmissive 
display panel including a central display region , a peripheral 45 body ; wherein a part of rays emitted from the peripheral 
display region , and a bezel region where the bezel is display region is reflected by the first optical member toward 
arranged ; wherein the display module further includes a the second optical member , and emits upward from the bezel 
light guide structure configured to deflect a part of rays region after being reflected again by the second optical 
emitted from the peripheral display region to cause the part member . 
of rays emitted from the peripheral display region to emit 50 Further , the first optical member and the second optical 
upward from the bezel region ; wherein the light guide member are both arranged within the transmissive body . 
structure includes : a first optical member at least partially Further , the first optical member includes a transflective 
arranged above the peripheral display region of the display layer arranged above the peripheral display region ; a reflec 
panel , the part of rays emitted from the peripheral display tive surface of the transflective layer faces the display panel . 
region of the display panel being reflected by the first optical 55 Further , the transflective layer includes a plurality of 
member to travel upward the bezel region ; and a second transflective membranes each having a curved shape , and the 
optical member at least partially arranged above the bezel transflective membranes each having a curved shape are 
region and configured to receive the rays reflected by the spaced apart from each other . 
first optical member and reflect the received rays again to Further , the transflective layer is a transflective membrane 
cause the received rays to emit upward from the bezel 60 having multiple curved surfaces . 
region . Further , the second optical member includes a reflective 

Further , the first optical member is a transflective layer layer arranged above the bezel region ; a reflective surface of 
arranged above the peripheral display region ; a reflective the reflective layer faces the reflective surface of the trans 
surface of the transflective layer faces the display panel . flective layer . 

Further , the transflective layer is a first curved - surface 65 Further , the display module further includes a scattering 
structure with a middle portion projecting toward a direction layer arranged between the first optical member and the 
away from the second optical member ; the first curved second optical member . 



US 10 , 185 , 173 B2 

Further , the scattering layer includes scattering particles received rays again to cause the received rays to emit 
distributed within the transmissive body . upward from the bezel region B . 

Further , the peripheral display region is between the first As mentioned above , the light guide structure is arranged 
optical member and an inner edge of the bezel . above the bezel 200 , and a part of the rays emitted from the 

One embodiment of the present disclosure provides a 5 peripheral display region A2 of the display panel 100 is 
display device including the above - mentioned display mod reflected by the light guide structure and then emitted 
ule . upward from the bezel 200 . When the rays emitted upward 

The present disclosure has the following advantageous from the bezel 200 are viewed by a viewer , an optical effect 
effects . According to the display module of the present of attenuating or eliminating the bezel 200 may be achieved . 
disclosure , the light guide structure , such as the first optical Optionally , as shown in FIG . 1 , the first optical member 
member and the second optical member , is arranged on the includes a transflective layer 301 arranged above the periph 
bezel , and a part of the rays emitted from the peripheral eral display region A2 ( when the display module is located 
display region of the display panel may be deflected by the at a position shown in FIG . 1 ) . A reflective surface of the 
light guide structure and then emit upward from the bezel . 15 transflective layer 301 faces the display panel 100 , and 
As a result , an optical effect of attenuating or eliminating the defines an angle with respect to the display panel 100 . 
bezel may be achieved . Adopting the above solution , the transflective layer 301 is 

Further , in an exemplary embodiment of the present a layer through which incident rays may be partially trans 
disclosure , the other part of the rays emitted from the mitted and by which the incident rays may be partially 
peripheral display region of the display panel may directly 20 reflected . The transflective layer 301 is arranged above the 
emit upward from the peripheral display region . As a result , peripheral display region A2 of the display panel 100 , so a 
the peripheral display region of the display panel may still part of the rays emitted from the peripheral display region 
normally display . A2 of the display panel 100 may be transmitted through the 

transflective layer 301 and then directly emit upward from 
BRIEF DESCRIPTION OF THE DRAWINGS 25 the peripheral display region A2 of the display panel 100 , 

while the other part of the rays may be reflected by the 
FIG . 1 is a schematic view showing a display module transflective layer 301 . Further , since the reflective surface 

according to a first embodiment of the present disclosure ; of the transflective layer 301 faces the display panel 100 and 
FIG . 2 is a schematic view showing a display module defines an angle with respect the display panel 100 , thus , the 

according to a second embodiment of the present disclosure ; 30 other part of the rays may be reflected to the second optical 
FIG . 3 is a schematic view showing a display module member arranged above the bezel 200 . 

according to a third embodiment of the present disclosure ; It should be appreciated that , in actual applications , the 
and first optical member may also be any other optical member , 

FIG . 4 is a schematic view showing a display module as long as the incident rays may be partially transmitted and 
according to a fourth embodiment of the present disclosure . 35 partially reflected and the reflected rays are transmitted 

upward the bezel 200 . For example , the first optical member 
DETAILED DESCRIPTION OF THE may be a prism structure . The prism structure may include 
PREFERRED EMBODIMENTS a plurality of transmissive regions through which rays may 

be transmitted and a plurality of reflective regions by which 
Principles and features of the present disclosure will be 40 the rays may be reflected . The transmissive regions and the 

described hereinafter in conjunction with the drawings . The reflective regions are alternatively arranged . Other possible 
following embodiments are for illustrative purposes only , modes of the first optical member are not listed here one by 
but shall not be used to limit the scope of the present one . 
disclosure . Optionally , as shown in FIG . 1 , the transflective layer 301 
As shown in FIG . 1 , a display module provided in one 45 is a first curved - surface structure with a middle portion 

embodiment of the present disclosure includes : projecting toward a direction away from the second optical 
a display panel 100 which includes a central display member or the bezel 200 , so as to scatter the rays reflected 

region A1 , a peripheral display region A2 and a bezel by the transflective layer 301 and transmit the scattered rays 
region B , a peripheral portion of the central display to the second optical member . Adopting the above technical 
region A1 being the peripheral display region A2 , and 50 solution , the rays reflected by the transflective layer 301 are 
a region of the display panel 100 which cannot display scattered and transmitted to the second optical member , so 
images being the bezel region B ; that emergence angles of the rays emitted upward from the 

a bezel 200 arranged at the bezel region B ; and bezel 200 are more scattered , thereby improving the unifor 
a light guide structure configured to deflect a part of rays mity of the rays emitted upward from the bezel 200 . 

emitted from the peripheral display region A2 to cause 55 It should be appreciated that , surface curvature of the 
the part of the rays to emit upward from the bezel transflective layer 301 may be adjusted in accordance with 
region B . actual needs , and the structure of the transflective layer 301 

The light guide structure includes : may not be limited to the above . 
a first optical member at least partially arranged above the For example , as shown in FIG . 2 which is a schematic 

peripheral display region A2 of the display panel 100 , 60 view showing the display module according to another 
the part of rays emitted from the peripheral display embodiment of the present disclosure , the transflective layer 
region A2 of the display panel 100 being reflected by 301 may be a structure of multiple curved surfaces , i . e . , the 
the first optical member to travel upward the bezel transflective layer 301 may be composed of a plurality of 
region B ; and transflective membranes each having a curved shape , or the 

a second optical member at least partially arranged above 65 transflective layer 301 may be a transflective membrane with 
the bezel region B and configured to receive the rays multiple curved surfaces . Adopting the above structures , the 
reflected by the first optical member and reflecting the transflective layer 301 may improve the uniformity of the 
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rays . The transflective layer 301 may also be a flat , slant - and that of the third curved - surface structure , and such a 
surface structure , which will not be listed here one by one . reflective layer 302 may be manufactured more easily . 

It should be further appreciated that , in actual applica - It should be further appreciated that , in actual applica 
tions , a beam - expanding prism may be arranged between the tions , a beam - expanding prism may be arranged in an 
first optical member and the second optical member , so as to 5 emission direction of the rays reflected by the second optical 
scatter the rays incident on the second optical member in a member , so that emergence angles of the rays emitted 
better manner . upward from the bezel 200 may be more scattered . 

Optionally , as shown in FIG . 1 , the second optical mem Optionally , as shown in FIG . 1 , the light guide structure 
further includes a scattering layer 304 arranged between the ber includes a reflective layer 302 arranged above the bezel 

region B ( when the display module is located at a position 10 first optical member and the second optical member . The 
scattering layer 304 is configured to scatter the rays reflected shown in FIG . 1 ) . A reflective surface of the reflective layer by the first optical member and transmit the scattered rays to 302 faces the reflective surface of the transflective layer 301 . the second optical member , and / or the scattering layer 304 Adopting the above technical solution , the second optical is configured to scatter the rays reflected by the second member includes the reflective layer 302 and the reflective relective 15 optical member and transmit the scattered rays upward from surface of reflective layer 302 faces the reflective surface of the bezel region B . Here , the scattering layer 304 is used to 

the transflective layer 301 . As a result , the second optical scatter the rays , thereby improving the uniformity of the rays 
member is able to deflect the rays reflected by the transflec to deflect the rays reflected by the transflec - emitted upward from the bezel 200 . 
tive layer 301 to cause the rays reflected by the transflective Optionally , as shown in FIG . 1 , the light guide structure 
layer 301 to emit upward from the bezel 200 . It should be 20 further includes a transmissive body 303 . The first optical 
appreciated that , in actual applications , the structure of the member , the second optical member and the scattering layer 
second optical member is not limited to the above , and any 304 are all arranged on the transmissive body 303 and fixed 
other optical member , e . g . , a prism structure capable of onto the bezel 200 through the transmissive body 303 . The 
reflecting the rays , may also be adopted . transflective layer 301 , the reflective layer 302 and the 

Optionally , as shown in FIG . 1 , the reflective layer 302 is 25 scattering layer 304 may be arranged within the transmissive 
a second curved - surface structure with a middle portion body 303 and fixed at corresponding positions above the 
projecting toward a direction away from the transflective bezel 200 through the transmissive body 3003 , respectively . 
layer 301 or towards the bezel 200 , so as to scatter the rays The transmissive body 303 may be made of a high - trans 
reflected by the reflective layer 302 and transmit the scat - mittance resin material , such as polymethyl methacrylate 
tered rays upward from the bezel region B . Adopting the 30 ( PMMA ) , polycarbonate ( PC ) , and polyethylene terephtha 
above technical solution , the rays reflected by the reflective late ( PET ) , or optical glass with a low refractive index . 
layer 302 are scattered and transmitted upward from the Optionally , the scattering layer 304 is composed of scatter 
bezel 200 at scattered emergence angles , thereby further ing particles distributed within the transmissive body 303 . 
improving the uniformity of the rays emitted upward from It should be appreciated that , in actual applications , the 
the bezel 200 . 35 transflective layer 301 , the reflective layer 302 and the 

It should be appreciated that , surface curvature of the scattering layer 304 may be arranged at the corresponding 
reflective layer 302 may be adjusted in accordance with positions above the bezel 200 in any other ways . 
actual needs , and the structure thereof may not be limited to Optionally , the transmissive body 303 is fixed onto the 
the above . For example , as shown in FIG . 3 which is a bezel 200 by means of an optical adhesive . Of course , the 
schematic view showing a display module according to yet 40 fixation way of the transmissive body 303 is not particularly 
another embodiment of the present disclosure , the reflective defined herein . 
layer 302 may be a flat , slant - surface structure , or as shown It should be further appreciated that , in the display module 
in FIG . 4 which is a schematic view showing a display of the present disclosure , the light guide structure is used to 
module according to still yet another embodiment of the achieve an optical effect of attenuating or eliminating the 
present disclosure , the reflective layer 302 may be a third 45 bezel 200 . The brightness of the rays in the peripheral 
curved - surface structure with a middle portion projecting display region A2 of the display panel 100 may be enhanced , 
toward a direction close to the transflective layer 301 . Other so as to provide the first optical member with sufficient light 
structures of the reflective layer 302 will not be listed here energy for the reflection and transmission , thereby further 
one by one . ensuring a display effect of the entire display module . 

In addition , it should be further appreciated that , when the 50 The present disclosure further provides a display device 
reflective layer 302 is of the second curved - surface structure , including the above - mentioned display module . 
a reflection direction of the rays may be more accurate and The foregoings are merely exemplary embodiments of the 
the reflection direction of the rays may be adjusted in a more present disclosure . It should be appreciated that , a person 
flexible manner as compared with the flat , slant - surface skilled in the art may make further modifications and 
structure or the third curved - surface structure . As a result , 55 improvements , without departing from the principle of the 
such a reflective layer 302 is adapted to the elimination of present disclosure , and these modifications and improve 
the bezel of a screen which has a fixed viewing angle and a ments shall also fall within the scope of the present disclo 
fixed viewing position . sure . 
When the reflective layer 302 is of the third curved - What is claimed is : 

surface structure , the rays may be reflected at a wider angle 60 1 . A display module , comprising a display panel and a 
as compared with the flat , slant - surface structure or the bezel , the display panel comprising a central display region , 
second curved - surface structure . As a result , such a reflec - a peripheral display region , and a bezel region where the 
tive layer 302 is adapted to the elimination of the bezel of a bezel is arranged ; 
screen which has a wider viewing angle . wherein the display module further comprises a light 

In addition , when the reflective layer 302 is of a flat , 65 guide structure configured to deflect a part of rays 
slant - surface structure , its capability of reflecting the rays is emitted from the peripheral display region to cause the 
just between that of the second curved - surface structured part of rays emitted from the peripheral display region 
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to emit upward from the bezel region so that rays 10 . A display module comprising a display panel , a bezel , 
emitted from the peripheral display region and the a transmissive body , a first optical member and a second 
bezel region correspond to an identical image ; optical member ; 

wherein the light guide structure comprises : wherein the display panel comprises a central display 
a first optical member at least partially arranged above the 5 region , a peripheral display region and a bezel region ; 

peripheral display region of the display panel , the part the bezel is arranged along a periphery of the display 
of rays emitted from the peripheral display region of panel and covers the bezel region ; 
the display panel being reflected by the first optical the transmissive body is arranged on the bezel and member to travel towards the bezel region , wherein the extends along the bezel ; first optical member is a transflective layer arranged 10 the first optical member is arranged on the transmissive above the peripheral display region , and a reflective body and at least partially covers the peripheral display surface of the transflective layer faces the display region ; panel ; and 

a second optical member at least partially arranged above the second optical member is arranged on the transmissive 
the bezel region and configured to receive rays reflected 15 body ; wherein a part of rays emitted from the periph 
by the first optical member and reflect the received rays eral display region is reflected by the first optical 
again to cause the received rays to emit upward from member toward the second optical member , and emits 
the bezel region , upward from the bezel region after being reflected 

wherein when an incident ray is incident on a point of the again by the second optical member so that rays 
transflective layer , a part of the incident ray is trans - 20 emitted from the peripheral display region and the 
mitted , and the other part of the incident ray is reflected , bezel region correspond to an identical image , and 

wherein the light guide structure further comprises a wherein the first optical member comprises a transflective 
beam - expanding prism arranged between the first opti layer arranged above the peripheral display region ; a 
cal member and the second optical member , and the reflective surface of the transflective layer faces the 
beam - expanding prism is configured to scatter the rays 25 display panel , and when an incident ray is incident on 
from the first optical member and incident on the a point of the transflective layer , a part of the incident 
second optical member . ray is transmitted , and the other part of the incident ray 2 . The display module according to claim 1 , wherein the is reflected , transflective layer has a first curved - surface structure with a wherein the light guide structure further comprises a middle portion projecting toward a direction away from the 30 beam - expanding prism arranged between the first opti second optical member , the first curved - surface structure is cal member and the second optical member , and the configured to scatter the rays reflected by the transflective beam - expanding prism is configured to scatter the rays layer and transmit the scattered rays to the second optical 

member . from the first optical member and incident on the 
3 . The display module according to claim 1 , wherein the 35 second optical member . 

second optical member comprises a reflective layer arranged 11 . The display module according to claim 10 , wherein 
at the bezel region ; a reflective surface of the reflective layer the first optical member and the second optical member are 
faces the reflective surface of the transflective layer . both arranged within the transmissive body . 

4 . The display module according to claim 3 , wherein the 12 . The display module according to claim 10 , wherein 
reflective layer has a second curved - surface structure with a 40 the transflective layer comprises a plurality of transflective 
middle portion projecting toward a direction away from the membranes each having a curved shape , and the transflective 
transflective layer ; the second curved - surface structure is membranes each having a curved shape are spaced apart 
configured to scatter rays reflected by the reflective layer and from each other . 
transmit the scattered rays upward from the bezel region . 13 . The display module according to claim 10 , wherein 

5 . The display module according to claim 1 , wherein the 45 s the transflective layer is a transflective membrane having a 
plurality of curved surfaces . light guide structure further comprises a scattering layer 

14 . The display module according to claim 10 , wherein arranged between the first optical member and the second 
optical member , the scattering layer is configured to scatter the second optical member comprises a reflective layer 
rays reflected by the first optical member and transmit the arranged above the bezel region ; a reflective surface of the 
scattered rays to the second optical member , and / or config - 50 reflective layer faces the reflective surface of the transflec 
ured to scatter rays reflected by the second optical member tive layer . 
and transmit the scattered rays upward from the bezel 15 . The display module according to claim 11 , further 
region . comprising a scattering layer arranged between the first 

6 . The display module according to claim 5 , wherein the optical member and the second optical member . 
light guide structure further comprises a transmissive body ; 55 16 . The display module according to claim 15 , wherein 
the first optical member , the second optical member and the the scattering layer comprises scattering particles distributed 
scattering layer are arranged on the transmissive body and within the transmissive body . 
fixed onto the bezel through the transmissive body . 17 . The display module according to claim 10 , wherein 

7 . The display module according to claim 6 . wherein the the peripheral display region is between the first optical 
scattering layer is composed of scattering particles distrib - 60 " strih a member and an inner edge of the bezel . 
uted within the transmissive body . 18 . A display device comprising the display module 

8 . The display module according to claim 6 . wherein the according to claim 1 . 
transmissive body is fixed onto the bezel by means of an 19 . The display module according to claim 1 , wherein the 

transflective layer and the reflective layer are arranged inside optical adhesive . 
9 . The display module according to claim 5 , wherein the 65 ans as a transmissive body , and the transmissive body is made of a 

second optical member is arranged closer to the scattering resin material with a high transmittance . 
layer than the first optical member . * * * * * 


